Abstract: In a recent work, a method was developed for assessing the influence ( , | ) ief G Z Z aimed at the elucidation of the influence of various six-membered rings on the intensity of cyclic conjugation in the fivemembered ring of acenaphthylene-type molecules. The earlier discovered regularities for cyclic conjugation in acenaphthylene-type molecules (in particular, the PCP rule and the linear rule) could thus not only be rationalized, but also a number of hitherto concealed regularities could be envisaged.
INTRODUCTION
In the theory of polycyclic conjugated molecules, [1] [2] [3] it is well known that the size and mutual arrangement of the rings have a profound influence on the behavior of the π-electrons and, therefore, on practically all physical and chemical properties of the respective compounds. A method for assessing the effect of individual rings on the total π-electron energy was already elaborated in the 1970s and since then found numerous chemical applications; for details see the review 4 and the recent papers. [5] [6] [7] [8] [9] [10] [11] [12] The energy effect (ef) of a ring can be viewed as a measure of the intensity of cyclic conjugation in this ring.
Most of the investigations of the π-electron properties of polycyclic conjugated molecules were focused on benzenoid hydrocarbons. 3, 4 Acenaphthylenes and fluoranthenes are structurally very similar to benzenoid systems, differing from them by the presence of a single five-membered ring. Yet, their systematic 84 FURTULA et al. study commenced only quite recently 13 and was eventually extended to species the odd-membered ring of which has a size greater than five. 12 A number of general properties of these benzenoid-like systems could be established, [8] [9] [10] [11] [12] 14, 15 of which the most interesting are those related to cyclic conjugation in the five--membered ring. [8] [9] [10] [11] In this paper, acenaphthylene-type conjugated molecules are considered. Their structure is evident from Fig. 1 and the subsequent figures; a more formal definition can be found elsewhere. 13 Fig. 1. Acenaphthylene (1) and some of its congeners (2-6). The six-membered rings attached to the parent hydrocarbon (1) that are in a PCP and a linear constellation are marked by P and L, respectively; the other rings are marked by asterisks. A six-membered ring is said to be in a PCP constellation if it is connected to the five-membered ring by a single carbon-carbon bond. A six-membered ring is said to be in a linear constellation if it is separated from the five-membered ring by two carbon-carbon bonds. 8, 9, 11 According to their position with regard to the five-membered ring, three types of six-membered rings can be distinguished in acenaphthylenes: rings in a PCP constellation, rings in a linear constellation, and rings that neither are in a PCP nor in a linear constellation; for explanation and examples see Fig. 1 .
Based on a large number of calculations, it has been established [8] [9] [10] [11] that six--membered rings in a PCP constellation significantly increase the ef-value, i.e., the magnitude of the cyclic conjugation, in the five-membered ring (the so-called PCP rule), whereas rings in a linear constellation slightly decrease it (the so-called linear rule). However, a theoretical explanation of these empirical regularities was not possible to find. Namely, by introducing a new six-membered ring into the acenaphthylene molecule, a large number of structural features (e.g., the number of carbon and hydrogen atoms, the number of carbon-carbon bonds, etc.) are simultaneously changed and it is not easy to separate cyclic from non-cyclic effects. A way out of this problem was recently proposed. 16 Its essence is that . It was shown 16 that the influence of ring Z 1 on the energy effect of ring Z 0 can be expressed as:
where (1) is not easy. However, the true problem with Eq. (1) is that its structure-dependency is so complicated that no generally valid conclusion could be deduced from it. Using certain, pertinently chosen by not very accurate, approximations, the right-hand side of Eq. (1) could be simplified as: 16 [ ]
The advantage of formula (2) is that all terms in it, except the difference:
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are necessarily positive-valued for all x > 0. Therefore, the sign of the right-hand side of Eq. (2), and thus also of ief, depends on the sign of Eq. (3). It could be demonstrated 16 (3) is a polynomial of degree 2n-17 or lower, but the sign of its leading coefficient is not always the same. In other words, in this case the ief may assume both positive and negative values. The following numerical studies gave examples for both ief > 0 and ief < 0.
NUMERICAL WORK
In view of the fact that all the general regularities for 0 1 ( , | ) ief G Z Z , outlined in the preceding section, 16 were deduced employing the approximate expression (2), the first point that needs to be checked by numerical calculation is whether there is any agreement between the approximate and exact ief-values. That such an agreement does indeed exist is seen from Fig. 2 . The data presented in Fig. 2 show that from a quantitative point of view, the approximation (2) is not particularly good: the ief-values computed by means of Eq. (2) are about two-times smaller than the exact ief-values. On the other hand, the correlation between the approximate and exact ief-values is remarkably good. For qualitative considerations, it is of greatest importance that whenever the right-hand side of Eq. (2) is positive (resp. negative), then the right-hand side of Eq. (1) is also found to be positive (resp. negative). This implies that the inferences made based on Eq. (2) and the sign of the polynomial (3), specified in the preceding section, remain valid also if the ief is calculated by means of Eq. (1). In particular, our earlier offered 16 proofs of the PCP rule and the linear rule are now seen to hold at the exact level of the theory.
In order to learn about the long-range influences on cyclic conjugation, the The case h = 2 is exceptional since in A 2 , the influence of the ring Z 2 is greater than that of Z 1 . One should note that A 2 is the same as the naphthalenoacenaphthylene 7, depicted in Fig. 6 . Its ief-values will be discussed in more detail in connection with Fig. 6 and Table I .
The situation with the system B h is somewhat more complex. The ring Z 1 in B h is in a linear constellation and, in harmony with the linear rule, from the five-membered ring and slightly decreases only at very large distances. It is difficult to understand such an irregular behavior and its rationalization will remain a task for the future. 
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Motivated by the above-described peculiarities of the ief-values of distant--lying rings, their detailed study was undertaken. From the numerous examples examined, in the following, only the results for the six naphthalenoacenaphthylenes, species 7-12 depicted in Fig. 6 , will be presented. The respective ief-values are given in Table I . Note that A 2 and B 2 in Fig. 3 are the same as 7 and 10 in Fig. 6 . As can be seen from Table I, In view of the above, it can be concluded that in the case of six-membered rings in the PCP and linear constellation, the simple and generally valid rules exist for their influence on the cyclic conjugation in the five-membered ring of acenaphthylene congeners. In contrast to this, rings at a greater distance from the five-membered ring (those marked by asterisks in Fig. 1 ) exhibit a quite irregular and "counterintuitive" behavior.
